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SEED PLANTING ASSEMBLY AND 
LIQUID APPLICATION DEVICE FOR SAME 



CROSS-REFERENCE TO RELATED APPLICATION 

[0001] This application claims priority to copending U.S. provisional application 

entitled, "SEED PLANTING ASSEMBLY AND LIQUID APPLICATION DEVICE 
FOR SAME," having ser. no. 60/478,983, filed June 17, 2003, which is entirely 
incorporated herein by reference. 

TECHNICAL FIELD 

[0002] The present invention generally relates to seed planting assemblies. More 

particularly, the invention relates to a device for applying liquids to seeds dispensed 
into the furrow formed by the planting assembly. 



[0003] 



BACKGROUND OF THE INVENTION 

Multi-row planters are conventionally used for agricultural seed planting. 
Typically, each planter includes multiple row units adapted for opening a seed furrow, 
depositing seeds within the furrow, and closing the seed furrow around the seeds. 
Additionally, it is well known to utilize pesticide, fertilizer, innoculant, etc., in both 
liquid and dry forms, as well as delivery devices in combination with the row units. 
[0004] A known delivery device for delivering liquid products such as pesticides. 

fertilizers, inoculants, etc., into a furrow during operation of a typical planting 
assembly 10 is a drop tube 19a, as shown in FIG. 1. The typical planting assembly 1 0 
includes a frame 1 1 that serves to support a seed hopper 16, a seed metering unit 1 8. a 
furrow opening mechanism 12, a gauge wheel assembly 28 that is pivotally connected 
to the frame 1 1 and provides various planting positions with respect to the furrow 
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opening device 12, and a farrow closing device 26. As the planting assembly 10 is 
drawn across a field, the furrow opening mechanism 12 creates a furrow 160 to a 
depth dictated by the gauge wheel assembly 28. Seeds 166 are received from the seed 
hopper 16 and the seed metering unit 18, which determines the rate at which seeds 
166 are delivered down a seed guide 14 to the seed tube 15, which directs the seeds 
166 into the bottom of the furrow 160. The drop tube 19a delivers the desired liquid 
composition into the bottom of the furrow 160, and therefore onto each seed 166. To 
ensure the liquid composition is accurately administered to the seeds 166, typical drop 
tubes 19a have delivery end 24 disposed in close proximity to the furrow 160. As 
well, drop tubes 19a are frequently secured to the seed tube 15, meaning their delivery 
end 24 are also located in close proximity to the furrow opening mechanism 12. 

[0005] As would be expected, furrow opening mechanisms 12 create a turbulent soil 

environment while opening the furrow 160. This can lead to blockage of the delivery 
end 24 of the drop tube 19a, and therefore result in inadequate application of the 
desired liquid composition into the furrow 160 and on the seeds 166. Also, the 
majority of liquid composition applied to the furrow 160 by the drop tube 19a is 
applied only to the bottom of the furrow 160, and not the side walls. When used with 
liquid pesticides, this can potentially result in inadequate protection for the seed 166 
and its developing root ball, in that the root ball may extend beyond the zone of 
protection provided by the drop tube method of applying pesticides. 

[0006] As shown in FIG. 2, another known device for delivering liquid pesticides and 

fertilizers is the spray tube 19b. Similar to the drop tube 19a, existing spray tubes 19b 
frequently have delivery end 24 located in close proximity to the furrow 160. As 
such, it is possible for spray tubes 19b to experience clogging of their delivery end 24 
and subsequent poor performance. As well, spray tubes 19b are frequently quite long. 
This can lead to problems in that during operation, the planting assembly 10 typically 
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encounters obstructions such as rocks, debris, etc., and may therefore experience quite 
a bit of vibration, which is transmitted to the spray tubes 19b. Due to their length, it is 
not uncommon for the delivery end 24 of existing spray tubes 19b to vibrate 
erratically and therefore apply excess amounts of the liquid products outside of the 
furrow 160. This is generally disadvantageous since the pesticide and/or fertilizer 
may be transported by wind or run-off from rainfall, and does not serve to protect or 
nourish the seeds 166. 

[0001] In recent years, some farmers have begun to use seed positioning devices with 

their planting assemblies 10. One such device is the REBOUNDER™ device 
disclosed in U.S. Patent No. 5,640,915 and manufactured by Schaffert Manufacturing 
Company, Inc. As seeds 166 pass through the seed tube 15, it is possible for the seeds 
166 to move within the seed tube 15 such that the seeds 166 leave the seed, tube 15 in 
a direction other than that desired. Therefore, it is possible that a seed 166 could end 
up on a side wall of the furrow 160 rather than in the bottom, as desired. The 
REBOUNDER™ device 30a, which is normally attached to the seed tube 15, helps to 
position seeds 166 in the bottom of the furrow 160. As would be expected, it is still 
desirable to apply various liquids, such as fertilizers and pesticides, to those seeds 166 
that are dispensed from the planting assembly 10 with the aid of the REBOUNDER™ 
device 30a. 

[0008] As shown in FIG. 3, a liquid delivery conduit 20 can be attached to the seed 

positioning device 30a and/or the seed tube 15 such that the delivery end 24 of the 
liquid delivery conduit 20 extends slightly beyond the seed positioning device 30a. 
As such, the delivery end 24 of the liquid delivery conduit 20 is typically disposed in 
close proximity to, if not in, the furrow 160. As previously noted, positioning the 
delivery end 24 of a liquid delivery conduit 20 in close proximity to the furrow 1 60 
can lead to clogging of the delivery end 24 and inadequate application of the liquid 
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products. In addition, this method does not allow for the application of liquids in a 
wide and readily adjustable spray pattern, which is often desired. 

Another popular seed positioning device used by farmers is the KEETON® 
seed firming attachment disclosed in U.S. Patent No. 5,425,318. The KEETON® 
seed firming attachment 30b usually attaches to the seed tube 15 of the planting 
assembly 10 and presses seeds 166 into the bottom of the furrow 160 as it passes over 
them. The KEETON® seed firming device 30b attempts to place the seeds 166 at a 
desired depth within the furrow 160 and reduce air pockets about the seeds 166. 

As shown in FIG. 4, liquid delivery conduits 20 can also be attached to the 
seed firming device 30b and/or seed tube 15 so as to deliver liquids into the furrow 
160. Again, the delivery end 24 of the liquid delivery conduit extends slightly beyond 
the seed firming device 30b, and is disposed in the furrow 160. As with other existing 
liquid delivery devices, by so positioning the delivery end 24 of the liquid delivery 
conduit 20, the delivery end 24 can be prone to clogging and misapplication of the 
liquid products. 

As previously noted, the planting assembly 10 typically encounters 
obstructions such as rocks, debris, etc. y during operation. Similarly, seed positioning 
devices 30a, 30b experience similar obstructions as they travel down their respective 
furrows 160. The stresses and vibration caused by these obstructions are in turn 
transmitted to the seed tubes 15 to which each seed positioning device 30a, 30b is 
attached. As such, it is often advantageous to mount the seed positioning device 30a, 
30b to a portion of the frame 11 rather than the seed tube 15. Therefore, various 
manufacturers provide brackets 200a, 200b (FIGs. 5A and 5B) which allow the seed 
positioning devices 30a, 30b to be mounted to the frame 11. FIG. 5 A is a partial view 
of a KEETON® seed firming device 30b attached to a KEETON GOLD® bracket 
200a. FIG. 5B is a partial view of a KEETON® seed firming device 30b secured to a 
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KEETON GOLD® wrap-around bracket 200b. In both instances, the seed firming 
device 30b is received within an internal cavity of the bracket 200a, 200b and secured 
therein with a threaded fastener. As well, both brackets 200a, 200b include mounting 
holes 202 for securing the bracket 200a, 200b and its associated seed firming device 
30b to a portion of the planting assembly 10 frame 11. FIG. 6 shows a seed firming 
device 30b attached to the frame 1 1 with a KEETON GOLD® bracket 200a. 

From the foregoing, it can be appreciated that it would be desirable to have a 
planting assembly and liquid application device for same that uniformly distributes a 
desired amount of liquid into at least a portion of a furrow and onto the seeds. As 
well, it would be desirable if the liquid application device could be used alone or with 
various other attachments to the planter assembly, such as seed positioning devices. 

SUMMARY 

Briefly described, a seed planting assembly and liquid application device for 
same provides an apparatus and method for distributing liquids into a furrow. An 
embodiment, among others, provides a planting assembly comprising a frame and a 
furrow opening mechanism. The embodiment also includes a seed tube for directing a 
seed into a furrow, a liquid source, a liquid delivery conduit having a delivery end, 
and a furrow closing mechanism, an adapter configured for mounting to the seed tube, 
a spray arm including a proximal end configured for mounting to the adapter, a central 
portion, and a distal end. The central portion extends rearward such that the distal end 
is disposed above the furrow and the liquid delivery conduit is in fluid communication 
with the liquid source and the delivery end is adjacent to the distal end. 

Another embodiment of the planting assembly includes a frame, a seed guide, 
a furrow opening mechanism, a seed tube for directing a seed into a furrow, a liquid 
source, a liquid delivery conduit having a delivery end, a seed positioning device 
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connected to the frame with a bracket, and a furrow closing mechanism. The 
embodiment includes a spray arm having a proximal end configured for mounting to 
the bracket, a central portion, and a distal end. The proximal end is mounted to the 
bracket and the central portion extends rearward such that the distal end is disposed 
above the furrow. The liquid delivery conduit is in fluid communication with the 
liquid source and the delivery end is adjacent to the distal end. 

[0015] Another embodiment of the planting assembly includes a frame, a seed guide, 

a seed tube for directing seeds into a furrow, a liquid source, and a liquid delivery 
conduit having a delivery end. The embodiment includes a seed positioning device 
for positioning the seeds within the furrow, means for securing the seed positioning 
device to the frame, and a spray arm including a proximal end and a distal end. The 
proximal end is adjacent to the means for securing and the distal end is disposed 
above the furrow. The liquid delivery conduit is in fluid communication with the 
liquid source and the delivery end is adjacent to the distal end. 

[0016] Another embodiment of the liquid application device for use with a planting 

assembly includes a frame, a furrow opening mechanism, a seed tube for directing a 
seed into a furrow, a liquid source, a seed positioning device for positioning a seed 
within a furrow, a bracket for connecting the seed positioning device to the frame, a 
liquid delivery conduit having a delivery end, and a furrow closing mechanism. The 
device includes a spray arm including a proximal end configured for mounting to the 
bracket, a central portion, and a distal end. The central portion extends rearward such 
that the distal end is disposed above the furrow. The liquid delivery conduit is in fluid 
communication with the liquid source and the delivery end is adjacent to the distal 
end. 

[0017] The planting assembly and liquid application device for same can also be 

viewed as providing a method of application of liquid to a furrow. The method of 
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application of a liquid to a furrow with a planting assembly having a frame, a furrow 
opening mechanism, a seed tube for directing a seed into the furrow, a liquid source, a 
liquid delivery conduit having a delivery end, a seed positioning device attached to the 
frame with a bracket, and a furrow closing mechanism, includes the steps of providing 
a spray arm including a proximal end configured for mounting to the bracket, forming 
the furrow with the planting assembly, and directing the liquid downwardly into at 
least a portion of the furrow aft of the seed tube, thereby applying the liquid to the 
seed and the furrow, and closing the furrow over the seed. 

[0018] Another embodiment of the liquid application device for use with a planting 

assembly includes a frame, a furrow opening mechanism, a seed tube for directing a 
seed into a furrow, a liquid source, a liquid delivery conduit having a delivery end, 
and a furrow closing mechanism. The device includes a spray arm including a 
proximal end configured for mounting to the planting assembly, a central portion, and 
a distal end. The central portion extends rearward such that the distal end is disposed 
above the furrow. A spray head is configured to be telescopically received on the 
distal end of the spray arm. The liquid delivery conduit is in fluid communication 
with the liquid source and the delivery end is adjacent to the distal end. 

[0019] Another embodiment of the liquid application device for use with a planting 

assembly includes a frame including a mounting hole, a furrow opening mechanism, a 
seed tube for directing a seed into a furrow, a liquid source, a liquid delivery conduit 
have a delivery end, and a furrow closing mechanism. The device includes a spray 
plug including a proximal end configured for urging through the mounting hole, a 
distal end, a central portion disposed therebetween and including a fluid passage in 
fluid communication with the distal and proximal ends. The liquid delivery conduit is 
in fluid communication with the liquid source and the delivery end is in fluid 
communication with the proximal end. 
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Other systems, methods, features, and advantages of the planting assembly and 
liquid application device for same will be or become apparent to one with skill in the 
art upon examination of the following drawings and detailed description. It is 
intended that all such additional systems, methods, features, and advantages be 
included within this description, be within the scope of the present invention, and be 
protected by the accompanying claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The planting assembly and liquid application device for same can be better 
understood with reference to the following drawings. The components in the 
drawings are not necessarily to scale, emphasis instead being placed upon clearly 
illustrating the principles of the planting assembly and liquid application device for 
same. Moreover, in the drawings, like reference numerals designate corresponding 
parts throughout the several views. 

FIG. 1 is a side view of a planting assembly including an existing liquid 
application device. 

FIG. 2 is a side view of a planting assembly including an existing liquid 
application device. 

FIG. 3 is a side view of a planting assembly including an existing seed 
positioning device and an existing liquid application device. 

FIG. 4 is a side view of a planting assembly including an existing seed 
positioning device and an existing liquid application device. 

FIGs. 5A and 5B are partial side views of existing seed positioning devices 
and their associated brackets for mounting the seed positioning devices to a planting 
assembly. 
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[0027] FIG. 6 is a side view of a planting assembly including an existing seed 

positioning device and an existing liquid application device. 
[0028] FIG. 7 is a side view of a preferred embodiment of a liquid application device 

according to the present invention. 
[0029] FIG. 8 is a side perspective view of a preferred embodiment of a liquid 

application device according to the present invention. 
[0030] FIG. 9 is a side perspective view of a preferred embodiment of an adapter for 

mounting an embodiment of a liquid application device according to the present 

invention to a planting assembly. 
' [0031] FIGs. 10A and 10B are side views of a planting assembly including a preferred 

embodiment of a liquid application device according to the present invention. 
[0032] FIGs. 11A and 1 IB are sequential drawings of a furrow as formed by a 

planting assembly including a preferred embodiment of a liquid application device 

according to the present invention. 
[0033] FIG. 12 is a side view of a planting assembly including the liquid application 

device as shown in FIG. 7 as used with an existing seed positioning device. 
[0034] FIG. 13 is a side view of a planting assembly including the liquid application 

device as shown in FIG. 7 as used with an existing seed positioning device. 
[0035] FIGs. 14A and 14B are cut-away side views of liquid application devices 

attached to brackets which in turn would be connected to planting assemblies. 
[0036] FIG. 15 is a side view of a liquid application device according to the present 

invention. 

[0037] FIGs. 16A and 16B are side views of a planting assembly including an 

existing seed positioning device and a preferred embodiment of a liquid application 
device according to the present invention. 



9 



TKHR Docket No. 050 118-1030 

[° 038 ] FIG - 1 7 is a side view of a preferred embodiment of a liquid application device 

according to the present invention. 
[0039] FIG. 1 8 is a side view of a preferred embodiment of a liquid application device 

according to the present invention. 
[0040] FIG. 19 is a side view of a preferred embodiment of a liquid application device 

according to the present invention. 

[° 041 ] FIG- 20 is a partial top view of the distal end of the spray aim shown in FIG. 

19. 

[0042] FIGs. 21 A and 21B are side and top views, respectively, of the spray head 

shown in FIG. 19. 

[0043] FIG. 22 is a partial, cut-away, side view of a preferred embodiment of a liquid 

application device according to the present invention. 
[0044] FIG. 23 is a partial, cut-away, side view of a preferred embodiment of a liquid 

application device according to the present invention. 
[0045] FIG. 24 is a partial side view of a preferred embodiment of a liquid application 

device according to the present invention. 
[0046] FIG. 25 is a side view of a preferred embodiment of a liquid application device 

according to the present invention. 
[0047] FIGs. 26A and 26B are side perspective views of the spray arm and spray 

head, respectively, of the liquid application device as shown in FIG. 25. 
[0048] FIGs. 27A and 27B are side and top views, respectively, of a liquid application 

device according to the present invention. 
[0049] FIG. 28 is a partial cut-away, side view of a planting assembly including the 

liquid application device as shown in FIGs. 27A and 27B. 
[0050] FIGs. 29A and 29B are side and top views, respectively, of a liquid application 

device according to the present invention. 
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[° 051 ] FIG - 30 is a side view of a liquid application device according to the present 

invention. 

[° 052 ] FIG - 31 is a side view of a liquid application device according to the present 

invention. 

[0053] Reference will now be made in detail to the description of the planting 

assembly and liquid application device for same as illustrated in the drawings. While 
the planting assembly and liquid application device for same will be described in 
connection with these drawings, there is no intent to limit the planting assembly and 
liquid application device for same to the embodiment or embodiments disclosed 
therein. On the contrary, the intent is to cover all alternatives, modifications, and 
equivalents included within the spirit and scope of the planting assembly and liquid 
application device for same as defined by the appended claims. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

[0054] Referring now in more detail to the drawings, FIG. 7 illustrates a preferred 

embodiment of a liquid application 100 device configured for attachment to a planting 
assembly 10' (FIG. 10A). As shown, the liquid application device 100 includes a 
spray arm 102 and an adapter 120. The adapter 120 includes a first side 122 
configured for mounting to a seed tube 15 or seed positioning device 30a, 30b and a 
second side 124 configured to removably receive the proximal end 104 of the spray 
arm 102. As shown, the spray arm 102 includes a proximal end 104, discussed in 
greater detail hereafter, configured for mounting to either the adapter 120 or a seed 
positioning device bracket 200a, 200b (such as those shown in FIGs. 5A and 5B), a 
central portion 106, a distal end 108, and a deflector shield 114. Preferably, the 
central portion 106 of the spray arm 102 is configured so as to support the distal 
end 108 an adequate distance above the furrow 160, thereby preventing the turbulence 
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of dirt and debris within the furrow 160 from interfering with liquid application 
operations and allowing for a wide spray pattern if necessary. As well, the deflector 
shield 1 14 is disposed on the central portion 106 of the spray arm 102 to prevent dirt 
and debris kicked up by the planting assembly 10' from reaching the distal end 108 of 
the spray arm. 

[° 055 ] FIGs. 8 and 9 show perspective side views of the spray arm 102 and adapter 

120, as shown in FIG. 7. Preferably, some embodiments of the spray arm 102 include 
threaded portions 108a, 108b on the distal end 108. Threaded portion 108a can be 
used to attach various nozzles (not shown) to the distal end 108 to adjust spray 
patterns. Threaded portion 108b can be used to connect the delivery end of a fluid 
delivery conduit (not shown) to the distal end 108, thereby aligning the fluid delivery 
conduit with fluid passage 115 and subsequently the spray nozzle. As previously 
noted, the proximal end 104 of the spray arm 102 is configured for mounting to either 
the adapter 120 or a seed positioning device bracket 200a, 200b (FIGs. 5 A and 5B). 
The proximal end 104 preferably includes a locking tab 106, a J-shaped portion 109, 
and an alignment groove 110 formed at the bottom of the J-shaped portion 109. 
Preferably, the adapter 120 includes a hook portion 128 configured to receive the J- 
shaped portion 109 of the spray arm 102 and a locking aperture 126 configured to 
receive the locking tab 106 of the spray arm 102. As such, the spray arm 102 is 
removably secured to the adapter 120 by positioning the J-shaped portion 109 of the 
spray arm 102 in the hook portion 128 of the adapter 120 such that the alignment 
notch 130 is disposed in the alignment groove 1 10, and the spray arm 102 is rotated 
inwardly toward the adapter 120 until the locking tab 106 is received within the 
locking aperture 126. In this configuration, the spray arm 102 and adapter 120 can be 
mounted either directly to a seed tube 15 or adjacent a seed positioning device 30a, 
30b. 

12 
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[0056] As shown in FIG. 10, both the adapter 120 and spray arm 102 of a preferred 

embodiment of the liquid application device 100 can be attached to the seed tube of a 
planting assembly 10'. Plastic ties, metal bands, etc, all function as adequate means of 
attaching the spray arm 102 and the adapter 120 to the seed tube 15. The spray arm 
102 extends rearwardly toward the furrow closing mechanism 26, thereby positioning 
the distal end 108 of the spray arm 102 both above the furrow 160 and adequately aft 
of the furrow opening mechanism 12 to avoid airborne dirt and debris caused by the 
planting assembly 10'. Preferably, a liquid delivery conduit 20 has a first end 22 in 
fluid communication with a liquid source (not shown) located on the planting 
assembly 10* and a delivery end 24 disposed on the distal end 108 of the spray arm 
102. So positioned, the delivery end 24 of the liquid delivery conduit 20 can deliver 
liquid pesticides and/or fertilizers, for instance, without the delivery end 24 becoming 
clogged by dirt and debris. To further insure proper operation, a deflector shield 1 14 
is disposed on the central portion 106 of the spray arm 102 between the furrow 
opening mechanism 12 and the distal end 108 of the spray arm. 

[0057] Preferably, the distal end 108 of the spray arm is configured such that the 

delivery end 24 sprays liquid into the furrow 160 in a direction that is slightly forward 
of vertical. By spraying the liquid into the furrow 160 in a slightly forward direction, 
the operator insures that the liquid is applied to the furrow 160 in a predictable 
manner. Ideally, the dispensed liquid, such as pesticide, will be applied to the furrow 
160 in a "T-band" spray pattern of approximately 5 to 7 inches in width. To assist in 
achieving this pattern, a spray nozzle (not shown) is preferably included on the distal 
end 108 of the spray arm 102 in fluid communication with the delivery end 24 of the 
liquid delivery conduit 20. A desired "T-Band M distribution of liquid within the 
furrow 160 and on the seeds 166 is shown in FIG. 1 1 A. Note that in FIG. 1 1 A, the 
desired distribution includes spraying at least a portion of the liquid onto the upper 
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surface 169 of the soil surrounding the furrow 160. Other preferred embodiments 
include distributing the liquid into only the furrow 160. After the desired liquids have 
been applied to the furrow 160, the furrow closing mechanism 26 closes the furrow 
above the seeds 166, as shown in FIG. 1 IB. 

[0058] The liquid application device 100, as shown in FIG. 10A, can be modified 

such that multiple liquids, for example, pesticide and fertilizer, can be applied to the 
furrow 160 simultaneously. The liquid application device 100 shown in FIG. 10B 
includes a second liquid delivery conduit 34 that runs along the central portion 106 of 
the spray arm 102 and is connected to the deflector shield 1 14 on the side disposed 
toward the furrow closing mechanism 26. As such, the second liquid delivery 
conduit 34 is also protected from dirt and debris by the deflector shield 1 14, and can 
be used to apply liquids into the furrow 160. 

[0001] As previously noted, many planting assemblies include seed positioning 

devices, such as the REBOUNDER™ 30a and the KEETON® seed firmer 30b, as 
shown in FIGs. 12 and 13, respectively. Operators of planting assemblies 10' that 
include the seed positioning devices 30a, 30b may wish to avoid the previously noted 
problems that are frequently encountered while using existing devices for the 
applications of liquid in tandem with seed positioning devices 30a, 30b. As such, 
preferred embodiments of the spray arm 102 and adapter 120 of the present liquid 
application device 100 can be used with these devices 30a, 30b in addition to being 
mounted directly to the seed tube 15. Unlike the existing liquid application devices, 
as shown in FIGs. 3 and 4, preferred embodiments of the spray arm 102 position the 
delivery end 24 of the liquid delivery conduit 20 at an adequate height above the 
furrow 160, such that clogging of the delivery end 24 by dirt and debris can be 
minimized and a wide spray pattern can be achieved if desired. As previously noted, 
preferred embodiments of the spray arm 102 exist wherein the delivery end 24 is 
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positioned above the furrow so as to direct liquids into only the furrow 160 or across 
the entire width of the furrow 160 and onto a portion of the soil surface surrounding 
the furrow 160. As well, multiple embodiments of the spray arm 102 are envisioned 
such that the spray arm 102 can accommodate varying lengths of seed positioning 
devices 30a, 30b. 

[0060] As previously noted, seed positioning devices can be mounted to a planter 

assembly frame 11 using brackets rather than mounted directly to the seed tube. 
Referring now to FIGs. 14A and 14B, the spray arm 102, as shown in FIG. 7, is 
mounted to brackets 200a and 200b, respectively. For ease of description, FIGs. 14A 
and 14B are partial cut-away views. FIG. 14A shows a spray arm 102 attached to the 
KEETON GOLD® bracket 200a. The spray arm 102 is mounted to the bracket 200a 
by positioning the J-shaped portion 109 around a lower portion 203 of the bracket 
200a. Once in position, a threaded fastener extends through an aperture 107 formed in 
both the proximal end 104 of the spray arm 102 and the lower portion 203 of the 
bracket 200a. Note, the J-shaped portion 109 is not necessarily required for mounting 
the spray arm 102 to the bracket 200a, as disclosed by the embodiment of the spray 
arm 102 shown in FIG. 15. However, the J-shaped portion 109 offers stability to the 
spray arm 102 in that it extends upward into the bracket 200a. FIG. 14B shows the 
spray arm 102 mounted to the KEETON GOLD® wraparound bracket 200b. The 
spray arm 102 is mounted to bracket 200b using the same procedure as that discussed 
for mounting spray arm 102 to bracket 200a (FIG. 14A). As shown, the spray arm 
102 includes two male threaded portions for attaching a liquid delivery conduit and a 
spray nozzle. Note, either one, or both, threaded male portions could be replaced with 
threaded female portions. 

[0061] Referring now to FIGs. 16A and 16B, the preferred embodiment of a spray 

arm 102 attached to a KEETON GOLD® bracket 200a, as shown in FIG. 14a, is 
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shown in combination with a planting assembly 10'. FIG. 16B shows the use of 
multiple liquid delivery conduits 20 and 34. 

[0062] FIG. 17 shows another embodiment of a spray arm 102a and adapter 120a 

combination. As shown, the spray arm 102a is connected to the adapter 120a by 
passing a number of projections 132 disposed on the adapter 120a through 
corresponding apertures disposed on the proximal end 104 of the spray arm 102a. 
The projections 132 may be configured such that they are not readily removed from 
the apertures, such as by fanning out once they have passed through the apertures. As 
before, the spray arm 102a may be mounted directly to a bracket such as 200a or 200b 
(FIGs. 14A and 14B) without the use of the adapter 300. 

[0063] FIG. 18 discloses an embodiment of a spray arm 102b and adapter 120b 

combination. If one desires to mount the spray arm 102b as shown to brackets 200a, 
200b, a removable portion 134 is separated from the spray arm 102b at the point 
indicated by dashed line 134a. To connect the spray arm 102b to the adapter 120b a 
downwardly depending plate 136 is first positioned in the hook portion 128b of the 
adapter 120b. Next, the spray arm 102b is rotated toward the adapter 120b until the 
locking tab 106 disposed on the spray arm 102b engages a corresponding locking 
aperture 126 on the adapter 120b. 

[0064] FIG. 19 discloses an embodiment of a spray arm 102c that includes a 

telescoping spray head 140. As shown, the spray head 140 is slidably received on the 
distal end 108c of the spray arm 102c. Preferably, the spray head 140 is secured to the 
distal end 108c by a plurality of projections 109 (FIG. 20) formed on the distal end 
108c which are received within slots 141 formed in the spray head 140 (FIGs. 21 A 
and 2 IB). Providing multiple projections 109 and slots 141 allows the spray head 140 
to be selectively adjusted on the spray arm 102c. As such, the spray head 140 may be 
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extended and/or retracted depending upon the desired positioning of the spray head 
140. 

[0065] FIG. 22 discloses an embodiment of a spray arm 102d that includes a 

telescoping spray head 140d. As shown, the spray head 140d is slidably received on 
the distal end 108d of the spray arm 102d. Preferably, the spray head 140d includes a 
plurality of apertures 143 that are spaced such that they can be aligned with a plurality 
of channels 145 formed on the distal end 108d. The spray head 140d is secured to the 
distal end 108d by aligning the desired apertures 143 with the desired channels 145 
and passing a securing means such as a bolt, screw, pin, cotter key, etc. therethrough. 
As such, the spray head 140d may be extended and/or retracted depending on the 
desired positioning of the spray head 140d. 

[0066] FIG. 23 discloses an embodiment of a spray arm 102e that includes a 

telescoping spray head 140e. As shown, the spray head 140e is threadably received 
on the distal end 108e of the spray arm 102e. The spray head 140e is retracted and 
extended by rotating the spray head 140e, thereby causing the spray head 140e to 
travel up and down the distal end 108e of the spray arm 102e. As such, the spray head 
140e may be extended and/or retracted depending upon the desired positioning of the 
spray head 140e. 

[0067] FIG. 24 discloses an embodiment of a spray arm 102f that includes a 

telescoping spray head 140f. As shown, the spray head 140f includes a plurality of 
apertures 151 that are spaced such that one or more of the apertures 151 disposed on 
the spray head 140f may be aligned with one or more apertures 153 formed on the 
distal end 108f of the spray arm 102f. After the desired apertures 151, 153 have been 
aligned, a securing means such as a bolt, screw, cotter key, rivet, etc., is passed 
therethrough such that the spray head 140f is secured to the distal end 108f. As such, 
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the spray head 140f may be extended and/or retracted depending upon the desired 
positioning of the spray head 140f. 
[0068] FIG. 25 discloses an embodiment of a spray arm 102g that includes 

telescoping spray head 140g. As shown in FIGs. 26A and 26B, the distal end 108g of 
the spray arm 102g includes a pair of opposed tabs 161 configured to be received 
within the plurality of channels 163 formed on the spray head 140g. To mount the 
spray head 140g to the distal end 108g, the opposed tabs 161 are urged through the 
desired pair of channels 163. A camming effect between the opposed tabs 161 and 
channels 163 causes the opposed tabs to be urged inwardly toward each other until the 
tabs have cleared the channels 163 and can return to their at rest positions, thereby 
securing the spray head 140g to the distal end 108g. To remove the spray head 140g 
from the distal end 108g, a user urges the distal ends of the opposed tabs 161 towards 
each other until the distal ends of the opposed tabs 161 clear the walls of the channels 
163. The spray head 140g is then pulled away from the distal end 108g until the 
opposed tabs 161 are clear of the channels 163. Providing multiple channels 163 
allows the spray head 140g to be selectively adjusted on the spray arm 102g. As such, 
the spray head 140g may be extended and/or retracted depending upon the desired 
positioning of the spray head 140g. 
[0069] Various spray arm embodiments are envisioned that would include multiple 

spray nozzles, drip tubes, electrical devices (such as seed detectors), etc., positioned 
on the spray arm 102. Also, embodiments are envisioned which include variously 
configured proximal ends 104 for mounting to brackets other than those disclosed in 
the pending application. As well, there is no intent to limit all embodiments of the 
spray arm to the requirement of having a deflector shield 1 14. 
[0070] FIGs. 27A and 27B disclose an embodiment of a liquid application device for 

use with a seed planting assembly. As shown, the spray plug 170a is configured to be 
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mounted to a portion of the frame 1 1 of a seed planting assembly 10' as shown in FIG. 
28. Seed planting assemblies frequently include fertilizer tube holes 180 that permit 
dry fertilizer tubes to pass through portions of the frame 11 for depositing dry 
fertilizer into furrows. An exemplary fertilizer tube hole 180 is shown in the partial 
cut-away section of the frame 11 indicated in general by reference numeral 169 in 
FIG. 28. 

[0071] A preferred embodiment of a spray plug 170a is configured to be pushed 

upwardly through the fertilizer tube hole 180 and retained in position by a lip 171 that 
engages a portion of the frame. As shown, the spray plug 170a also includes a 
plurality of fingers 173 to prevent rotation of the spray plug 170a within the fertilizer 
tube hole 180 by engaging portions of the frame. Preferably, the spray plug 170a 
includes a threaded male portion 181 such that it may threadably receive a spray 
nozzle, as shown in FIG. 28. Fertilizer tube holes 180 typically range in diameter 
from 1 to 2 inches, with the most common diameter being approximately 1 l A inches. 
As such, spray plugs 170a of varying diameters are envisioned. As well, in that sheet 
metal thicknesses used in the construction of various planning assemblies vary, 
embodiments of spray plugs 170a are envisioned in which the height of the spray 
plugs 170a varies such that the spray plug 170a can be- adequately secured to the 
frame. Embodiments of spray plugs 170a further include spray plugs 170a having 
other than circular cross sections, and spray plugs 170a that maintain their position 
within the frame by friction fit within the fertilizer tube holes 180. 

[0072] FIGs. 29A and 29B disclose an alternate embodiment of a spray plug 1 70b for 

use with a seed planting assembly. Similar to the spray plug 170a shown in FIGs. 
27A and 27B, spray plug 170b is configured to be mounted to a portion of the frame 
11 of a seed planting assembly 10* as shown in FIG. 28. Although as previously 
noted, seed planting assemblies frequently include fertilizer tube holes 180 that permit 
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dry fertilizer to pass through portions of the frame 11, they can also be used for 
mounting various embodiments of spray plugs 170a, 170b. However, individual holes 
may be created in the frame 1 1 as desired for positioning the spray plugs 1 70a, 1 70b. 
[0073] As shown, the spray plug 170b includes a plurality of mounting tabs 174 that 

each include a portion of the lip 1 71 at a free end and that are separated from the main 
body of the plug 1 70b by a gap 1 75 along the length of the tab 1 74. This construction 
allows the individual mounting tabs 174 to be urged inwardly toward the main body 
of the plug 170b, thereby allowing each portion of the lip 171 to be more easily 
passed through the frame 11, such as through fertilizer tube hole 180. Once each 
portion of the lip 171 has cleared the top surface of the frame 11, the respective 
mounting tab 174 springs outward into its at rest position, thereby causing each 
portion of the lip 171 to engage the upper portion of the frame 11. Preferably, spray 
plug 170b includes a plurality of fingers 173 that prevent rotation of the spray plug 
170b by engaging portions of the frame 11. Ideally, the lip 171 and fingers 173 are 
separated by a distance approximately equal to the thickness of the frame 11. As 
shown, the spray plug 170b includes a threaded female portion 177 and threaded male 
portion 181 for receiving a liquid delivery conduit 20 and spray nozzle, respectively, 
as shown in FIG. 28. Various embodiments of the spray plug 170b can include only 
threaded female portions 177, threaded male portions 181, or any combination 
thereof, dependent upon the requirements for mounting the liquid delivery conduit 20 
and/or spray nozzle. 

[0074] Other embodiments of the spray plug 170c are configured such that the desired 

liquid is dispensed from the spray plug 170c at an angle (a) relative to the planting 
assembly frame 11. As shown in FIG. 30, the bottom surface 190 of the spray plug 
170c is slanted relative to the frame 11 and the threaded male portion 181 protrudes 
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from the bottom surface 190 at 90°. As such, the desired liquid is dispensed at an 
angle (a) relative to the frame 11. As well, as shown in FIG. 31, the threaded male 
portion 181 can be configured to project from the lower surface 190 of the spray plug 
170d at an angle (a). As such, the desired liquid will be dispensed at that same angle 
(a) relative to the frame 11. 

It should be emphasized that the above-described embodiments of the present 
planting assembly and liquid application device for same, particularly, any "preferred" 
embodiments, are merely possible examples of implementations, merely set forth for a 
clear understanding of the principles of the planting assembly and liquid application 
device for same. Many variations and modifications may be made to the above- 
described embodiments of the planting assembly and liquid application device for 
same without departing substantially from the spirit and principles of the planting 
assembly. All such modifications and variations are intended to be included herein 
within the scope of this disclosure of the present planting assembly and liquid 
application device for same and protected by the following claims. 
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